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(54) COLON CARCINOMA SUPPRESSOR GENE-RELATED PROTEIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
which has a specific amino acid sequence, has an ability 
of binding an armadillo repeat site of a gene product of a 
colon carcinoma suppressor gene, can control the colon 
carcinoma, and is useful for treating and diagnosing the 
colon tumor and so on. 

SOLUTION: This is a new colon carcinoma suppressor 
gene-related protein which is a polypeptide selected 
from a group comprising a polypeptide having the amino 
acid sequence shown by the formula, polypeptides 
containing the amino acid sequence shown by the 
formula, polypeptides having a homology of about 70% or 
more to the polypeptide having the amino acid sequence 
shown by the formula and an ability of binding a 
polypeptide encoded by the armadillo repeat site of a 
gene product of a colon carcinoma suppressor gene 
(Adenomatous Polyposis Coli, APC), and the like, allows 
the control of APC, and is useful for treating and/or 
diagnosing the colon carcinoma and so on. This protein is 

obtained by identifying cDNA of a protein binding an APC gene product from a 
library for expression. 
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(57) [5»] 

[MB] AMiiliMllfifA P Cl:U*t*ff 

/U-e^nytT-h (Arm) £ <7Djg<&ffi £ o£tSI 

■MEMJ&»&#5#y h\ Rt5»#y K©- 

»«r*-f5#y K, K#y K* = - K1--5 

#y K*fci«^tiiit«L tt#yx*m-*- 

5«t(E»#, Stt#y^:/^ KK#^*ttft\ 
y^^ K^JBifiife, ±IS^t^S:*«Jffl LfcM i otste 

#±iwmG>ia»*i • ««« • y-~>-^ 



1 

[§**9i ] rmnrnx ym&frztfv^y^ k ; 
mifB ^-Ky K<^r ^ ;mm&\%l5ii-fz># ] j 

K\ 

MIS <7};tfy K£'>#< H^70%(DT>; 

E^sa^Ji^ti^tt^^u^^o^^^cD^ffl^itte-?- (a 

denomatous Polyposis Col 
i :APC) ^IBT-l^^T^-r^p y tT— httffiS: 

7^K\ *5J:tf 

1 *^L»fiC0T ^ J Wi(OX!k, 
[1**5 2 ] gB^j^(DgE^iJ#^ 1 KElftOT ^ y 

*ri-*#y -sy^ Ko 

[f**5 3] 1**91 *fcJ4 2JC|E«OaKy^<^ K 
[1**54 ] «*9 3 KfEttttzKy * * K*fc 

/-Ky K^AP Cl6ti«3^)7/i/-7^n y h 

[1**96 ] 11*9 3 5 1 Jg^fEttO 

[1**9 8 ] 1**9 7 ©*M5»#t«f*t6l8* 
#ti\ S*9l ^3 |L c*i2^IB«t0^y^^^K(^»{jt^ 

[t**9 9 j »*9 1 * fci* 2 fcsEtt^# y k 
[»*sio] H*aiicia«<o#y^^^K<o, a 
+£&P£«t> t< zM&mco** y --^rxm 

tfcot, SMl 2^E*<0xKy^<^ K\ IB 

[H*9l 1 ] H*S3 fc L< tt4tclE«<0#y 
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2 

T\ 3^6 5 (D^-f 1 9i:Sf y 5? ^ !/ 

*^K\ »*9 6f;iSE«ttf>-<^*-, S»3fc97fcfE«<0 

[11*5 1 2] ff*9l IdfEttCQzKy^^ K<DGE 
F (JfT~l/Z 2 U^r^- KXtftS^- : G u a n i n e 
nucleotide ExchangeFacto 
r) SttS:RI.*t> U< ttH3»-*-«ft-&*«)^^ y- = >- 

[S*9l 3] 11*51 0^6 l 2^)^f^i5f: 

lEtc^*^ y-^^tt-c** y-^v^^^6<b^ 

[H*S14] 9*51 JcfS«ct07Ky-<^^K^)> A 

pc»fi^i»<D7/u-7^p y e- h»tt 

[1**51 5] «*9 3 ^6 5 0^-rtt^l9J-f5«t 
*0 cOTKy j*^ u*-^ K4:»SfffflU"CBEjKy K 

[1**5 1 6] f**9i izftlSKDtfy^T KOGE 

[1**51 7] 1**91 ^fcfi2tciS«tO/rKy -<y^ 
K\ 1**9 3 ^6 5<0^i*ix^l9^E«©#y 5?^ u 

*7h\ 1**56 \^m<0-<^ fi!*9 7^IEtto 

Bt*9 9^K«^fit*. 3 

d*p> l 6 ^^-Tix^ l 9t-IE«cOft:^^)^ o 'pt£ < 

[f**9l 8] S*5lO/Ky^f KG>?8»*fcrt: 

(a) i^fy^/f K$:^-Kur^5^y^^^tf 

K\ *3j:V/*fc« (b) KTKy^^^K, ^^~^7~ 
[0 0 0 1 ] 

[I*±©flffl»»] *38MJ4, *»*^H#-r«*» 

S'JSS-F* (Adenomatous Polyposi 
^ s Col i :APC) * = -Kt5*y^f Ki:» 
i- -5^*18, WCAPCSg^lWT/U^^py t- 

is^/cfj-a^rfta^y^/f h\ DE^y^^^K 
*=i- Kt^jKy 5? ^ ^^-^ k\ % $ ^-t^- k* 



3 

K3g l < y 5? * u K^fffla-r^sttRB.* 

[0 0 0 2] 

[iie*©a«] «mm*efAPCtt, i£^teji&ir+£tf 

y^K — (fami 1 ia 1 adenoma tou 

s polyposis:FAP) Oj^HifgT* 4 It 

c<D&m>m&£tix^z> 0 Apc»g^i«n 2, 

84 3f@<73T^y tt^&ftd 3 0 0 k D a OB*4Ifi 
WT-*>5 (Cell, 87:159-170, 19 9 

6) 0 Apcate^a**!*, n*<om&Kk<oftE.fem 

^f^yd, # K^y vo«aj§asffll K>*f yi:iB^it 
«iia*»tea»i*r*fc'f-4n"»fc, s±iis^ni«it 

Cio^tl^^fl'J^^pWn t /W i n g 1 e s s > 

yi-;i'&mm&<Dmmtem!&mm<D 104 Lx^mtgb 

Tl^ (Cell, 86:391-399, 1996) 20 
(Nature, 382:638-642, 199 

6) o is -#^->fi. —m<D&i&&+myox\ APC 

?)«»IW»IBS:*»U-Ct^54#^e)ixT^5 (Sc i 
ence, 275:1784-1787, 1997) 
(Science, 275:1787-1790, 19 
97) (Science, 275:1790-179 

2, 1 9 9 7) a APCigfSttli, GSK 
-3b, AxinH< (Iny^^f y/A x i 1 4 <D 
tBZf^ffl^ftlfb^T^S (Science, 280:5 ^ 
96-599, 1998) (Current Biol 
ogy, 8:573-581, 1998) (J. Bio 

1 . Chem. , 273:10823-10826, 1 
998) (Genes Cells, 6:395-40 

3, 1 9 9 8) o ^f:, APCag^I^li, EB 1 4 
h D L G 4 <£>x *<OC*«*#Lfcte:EflM!fc«ft£ *X 
t^5 (Science, 272:1020-102 
3, 1 9 9 6) 0 £ fbtC, APClfi^iftCfi, 13 

4 ^6iit^^ 0 40 

[0 0 0 3 ] 

fticfi, *«W^KH«APcag^-jS»4^)ilS'&iB. 

#(ca p cigT-itti^T/^^p y e- h kp< >r 

>b<Dte&m. *rt>o«ra*»K (Ml) t*«ts: 
4-CfcO. ^tt^^^#ffltt*>6«r**K (Ml) &3fc 50 
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<DWkMi*. mi a#<&#y s<-?<?- k* = - K-r^TKy * 

My ^7°^- K<OjKiti£S:*iWi-S^ 4 

JbiSfiD t> O^r^Jffl LTM l (D^ir Sflsffla>H.S#J • fSfca 

[0 0 0 4] 

t hOTcDNA7^^7y-^f>APCSe^life 
5:Hfe5) l:»*t5ff«IfiItM 1 (O c DNA t 

ST S y&gE?U*: ifcSU *^£35i&L/c 0 
[0 0 0 5 ] -T*;bt>, **WliTIBG>«J: 0iSfim6 
zKy -<y^ K ; Ba?iJ^(OgB^J#*l KSE*fc<OT* y & 

y K4'>& < 4 7 o %©7 ^ y Kia^JJicota 

WlttSr* U^O*»*<D*»»JJ»e-T- (Adenoma 
tous Polyposis Co 1 i : APC) ^ 

MIS ^ OaKy^T"*- K©7 5 /MBMfciS^T 

y tr- h»tt^«-r-6HS'friB«:*'*-*^y 

4 t 5i^7^ y SegE?iJ£r^rU ^oAPCig^-I^) 

y y-f i?~>s yt^/f y * * u*-^ k ; 
4 1 1 5«<o**ufc*»BW-c*a?*t«aKy 
s*i5#y K^APci6 : fi»«)7/^^o y 

<7?7Ky-<^^ K<0»5»** ; ^l§0J^^y-<^^ K<75A 
PClE^liwr^yn y t°- h»ffi(cjj"rsiS'& 
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it&m<D*t y --v^*j£x*feo-c, #38W<0#y* 

f KOGEF (/7^y?^l/tf KSftSfiGua 
nine nucleotide Exchange 70 
Factor) fSttftH** L< ttJfM'f'Sft'&ttO* 

^irt^^^ y-^V^a y-^ 

<D#V %Z U** K£ffiS{tfflL-C&*Ky u^-^ K 

KOGEFfitttlffc b< ttill&rsffrfrtt ; * £0 

fc^^i^T^ot, fW£tf> (a) tt^Ky^^ 

fit (b) K*y^<^^K, ^^-^-^It^tFftSr 

[0 0 0 6 ] 30 
[»W<0**<o*tt] (SrlMl) *»9B»w*3^T«tt 

fi, t h«icDNA7^7y-^^ APCf 
fitltt^T/uv^p y t°— h ^ 2 
^y 5/ K** y -~:x^j£(;:<fc 5 \ *r«ttT ^ y ^SE^iJ 

(^7; y»^P)ft5I61tS:3- Kl, ffi^OWD b 1 7 

r^y- (t Gist r h o 7r - c^it 

5GDP»lBEiieB«)loT*fc5) (Cur r en 40 
t Opinion in CellBiology, 
8:216-222, 1996) (C^f^CD K> * 
itlt^t ate^-r — (The Na t i 

onal Center for Biotechno 
1 ogy In forma t i on) Ltz t Z 

#3891tf>SHfiS6KM lWcDNAIt Db 177 
^ y — O 1 ot'$)5WlK IAA0 4 2 4 i*73 
%^«Rltt**-*-6r. fc*S*JW Lit, KIAA 0 4 2 4 

&**nr*£i;i*fc*#fcft»*#-*"*« Pl#rtt, Db 50 
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1 ten (DH) F7^A /^;nhy>'(Prec 
k s t r i n) ffifpJ (PH) K> >\ S r c t@|p] 3 
(S H 3) K> y^^t^^C^^T[w]-t*fc5o 

*3^X, KM 1 ^)mRNA^il:| ^/K'MLt*3 

[0007] •has a km 1 <o^^- k»m- da^Jii. 

mvm^KDT* SWi7 3-1 2 6) Srtfcffl L TftUK L 
fctftffctex £Ou* S- ^^-if (G 

st) t<oB^setiT^«fiaeiMii:»L» 

[0 0 0 8] fSl^fMUAPCigflfe 
^;^fty-S-h7y^7x7-f (GST) h<D 

m&m&t utfifc a p cifi^iw^r/w^p y tr 

-hK^y (APC-arm) tt\ G S Ti^M 1 Br 
M* (GST-Ml-M) kftKitm^tcfc. GST»a 

ktefcfcit-r, mm^, mi-m^, gst-apc- 

a rmtttKlElfc^ G S Ti§]3 -^f ^y^7;V 
y tr— h -f VXfSG S T#3ffii:«KfSL*v> 

e^awi:. RAPcae^ittor/w^oye-h 

:y httJeJH<0«jKtt ( 1 y s a t e) SrttAPCSiflc-C 
<hiw£<9. APC«fi-T-**i:*38W^Ml*s*sa:JR-*- 
tnlt^Mt^M 1 ifrtiMt^ t , Ml^AP 
APC»fifl^^(j:^rtt8^ltVN|,i%if>ix 

5 0 m i i a p ctfif i»^a*asttft 2 ^-f 

^y 5/ K«feSrffl^T«»b^^ C^>, '>^< ttMlfiO 
7;/S7 3- 1 2 6 $ *L 6 fffe 

t5it^$^fc 0 mi«sh3 

>fVt?D±jffi«^, APCl6^1^7;^v?py t'- 
I AA 0 4 2 4(5, Z<D X 0 fttB** t> A 
[0 0 0 9] f«aSlMlli*^^<!:L 

Ra ctC^lGDP/GTP^M^^il 
TRa cSrStt^bU, Ra c <0BS4t$ »fl&{f 
TIi:ttlt§NFicB\ c-jun, SRE^t^ftffi 



T 

[0010] a p cm&*myo<Dfmjfoftmwzi\,^x 

^g^^TV^ (J. Cell Biol., 13 
4:165-179, 1 9 9 6) ^ ^P^fgI6 

mi tW»ottfii:««iT^5 :tt*lliLfc, 'co 

[0 0 11] (aKy-^^K) #38W<0*rSi^eirM 1 
fi, ISM^ooiB^J#-^ l fc^T S y »E?iJ^6*5# 

oga^l^(DgE^J#-^ l y K^«»BWt 

£ , L < fiift 7 0 %J^±. J: 9 L < f*#*J 8 0 % 

Sk±, Sb^»*U<tt«Sl9 0%*:C*.*«ntt**i" 

pci^rl^^r/^v^p y tr— h Ky -y y^o^ 

[0012] T * y &E^J<atiratt£*S^5atlf fit* 

ft, JttSii-S^y 5?^ K<ottSEW**3t»r 
[0013] ^^p^^/^y k«\ sa^j^^ia^i# 

^lfC^i-T^/REW^feft-SaKy^^f-K^, 
E^JSr^i-^^y K^^SIRSixar 5 y ttE^iJ 

<H»8-I0fi^±, $ U< 4: t 

ft 1 1-1 5f@^±cor^ ;it«^67; y K£ 
$feft3*tfHw** y -~^L 5 6#y 

[0014] £ c^^^^^^fc^y^^^ 

t&fll<DT * J m(DX£: • • tt*D if 0> 

fiSi3g£S**ri-5T * y RGM^ &fc -5 TKy-^^f 1 K 

(Science, 219:666, 1983) Sr*lJ ffl 

te, ^om/£T ^ y u< tt*^#^->/H5ftif*tt 
[0 0 15] #3SWtf>zKy Kfi, **xbfi*-c % 

mi <Dmm*m^\^o zit&w, pissj, 
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S 

!Mli:^t5fex»:^rfldt^C^^t#eo $6 

««o#y^fm, Kan • tri¥p p n<t ixttt 

[0016] (/Ky 3? ^ u^-^ K) **P^^'"Ky ^ u 

oDT ^ y RE?"J£:3- Kt5> EW*OEW#»2 0zK 
y 5? ^ u^-^ K*5 J: y ^ ^ u^"^ Ktc*j--T6t9tt 

70 ^sJ:t>*r.tt6oo^y^^ K£>5 Hi 5 

fi^5Sj«LfelfiSE^J**rU^03- K# 
A P C»e^ffi»tf) a rmFM > <h <OS^fE£ ^fT 5 
#y ^f*t6o #y K£ L 

TDNA4:tt*«(: <b: 5 £ , rDNAl:^ h y yv?i> 

3iliC0M oleculer Cloning KlSE*Ic£>;*ffi 

h^TtvN^y y *-fX-*"6j £(1, «;ttf, 6x 

SSC, 0. 5%SDS*3ctt;5 0%^/^7^ K(7)S 
20 m^X4 2 c C(CT^)D^Ufc^, 0. IX SSC, 0. 5 
%SDS(DgiWt 6 8X:{CX9ci#'tZ>4kftXi>tki& 

[0017] &mW<Dtf ] J * * Ktt. IB^J^^SB 

EM»*2 <OjKy ^ u-^f-^ K«)««^6iB«S*tS« 
RIM*3j:t^«*IM«:*i*L, fil££iitz* * ^^r^ KE 
M^ti«lc*HC fcil&l 5-2 0<1^±^IB 
W^e>4*aKy 5? ^ KEOTat/K»*IM**f*"*- 

m&mm^. m^&mmmm&nm^&nmLxm 

y /f y-A^Oaffi^Jffl ^ (Natur 
e, 179, 1 6 0- 1 6 1, 1 9 5 7) 0 

[0018] cnb^/fy^^^tf Kfi, i/^-r^xt^ 

^e^^fr^MSSM 1 *J:tf*»W0>#y K<o» 
3-KtSSe^?^8, ^AcfimRNA^m^^^ 

K, M ttf D b 1 7 7 5!l - ^ 1 Ot'4)5 K I A A 0 4 
24^ i:<7)^ >ir>-^^gB^J®igc^^^tf«MaWM 
li:it4W«)5^ u^-^ KEWtJB^S-irfwJ: 

50 ^^y^^u^-^Kfi, ^^(cfJi-^)^^ • ^p p p<i:'L 
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x t>nmx$ z>o 

[0019] m'gfc&m ±m<D£ o temmmm&m 

Mrfcm\c}o\,^xte. cos- ihrnzmm Lfc#, 
[0020] ^fe^d i^^^KJo^^^rf&ffl-r^c 

tf, !fe&ffcf*]-tfW Vt^u- hft^fctf btiztf^ ffi 

is^j <t mm * l t m* k h -r 5 ft m * m# u t a e^- e 

[0 0 2 1 ] &fote$$CD&*<Dm±<ntg 

&<c*#y Ka>£««tt. wcAPc»e^i» 

[0 0 2 2 ] (ffiIfifMlii3j:t;t^**^ll! 

p y tr- h Ky y^r^ii^f^iCLx, ^-T-fm, 

[0 0 2 3 ] *3Sfl<OjRjSl6HMi ^ 

^Hf»T'*>5o 3tKW"C«U y &K*U<z> 7 3{£ 
-1 2 6fiO^>t^^^J^:<h LT^Jffl Lfc 0 Stfftt, ft 
SfWi:«r«IfiKM l isJ:tf*^S*4fcj&*?>*<5#y 
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[0 0 2 4] tt*SrK^-rSfc*lctt, #38Wto#rSlg 
gfM 1 *3j:t5-t^**»^&ft5zKy KSr, T 

MtSMir LTfi. 5yK « 

&T*£>S 0 |M6«fc*5^-CMU GST-Ml^^ 
f:77^f^-^P7 h^7:?-f — K^^K SMIIti 

[0025] p-^-/H7t*S:fea-*-5fc«){wtt, 

[0 0 2 6 ] 2Ky ^ o— ^-/l/fitft:4fc*i*y ^ -^/u 

5, Z<D£itb, APC3»e-¥-»*i»t«faMeKMldSH 

[0 0 2 7 ] (^^y~^-^^) ^< UTlM**tLfc«r 
I16IM 1 *3J:UJ*<o**1*^?>*S#y H\ 

^.^SSM 1 j3<ttf*<0**»35»6ft*#y K<h 
APClfi«*i08*tt, ailfiSMl^GEF 

*fctt*«ae»Mi©*a«c#-*-siB. 

TKy k i a p c ifi^-i* i ©«*tt*Bf fc l 

< nm&irz>it&w>&&z>ti#)<nx* y 

/6 s . ^^p^^*?y u^-^ h\ *»^^^<^^-, * 

lo*ffl^5Ci:-e*ll5W<o#y K4:«Sff 
^X'^B^^^M/f KOGE Fett«<0«||BS:lffl.* 

fc l< fijasa-rsfc**^;** y — =>^*ifeds««»r 
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[0028] (fb^ft, EHEffi^^) ±is^^^y-^ 
<a***a*e>ft5*Ky K^APCiieT-iii:^) 

tPSflsffl, ^tlj:fSlfilM10GEF^(7)M 

-ofljffl*ise-e*>* 0 -£tz, m&*i"<;ux-<Dmmm&K 

ft^jKy^^K* (S^fk-fr»»36S#lf e>*u #£L 
[ 0 0 2 9 ] *>< LT51g'J$iXfe««^%«. 

*©**»J&»e>ft*#y h\ rttfeSra— Kt5 

#y w*-^ K#J:tf*<o«*M!L £*t<b<aift£E*iJ 

*a»e>ftfi#y K*ft«^«tt:»»^Sttft:f4, 
IrllfiSMi^APCitgi 1 !^^ 

3k **fttctt % ^^^Mti/-Ky (fap) 
14, Sfls:^*p<ozKy h\ iet, /-try^^u^-^ 

[0 0 3 0 ] «^?!i^/^*II6IM 1 io,fctf*:(Z) 

ft s^y k* :iib^^-Kt5^y 

&*6jKy^^K**a*ttJ-B«i-«tt:«s:*4, *3S 
^<D7Ky-iyf KO»»*fci4*^«ttas|Hiii-$SS 
ft* W*.tf, *38W<0»r*»e«Ml 0»3a*fcf4AP 

t Ltffifflts: t^-c#-s. «m-* ±mmi£<DW>m^ 

-*-*3J:t5/*fcf4Kai»o»W*ai LT^rfliT-fc 
So »Wh4* 3lff*«eKMl«r=?-KLT^6*BfcEW 

*5<ttf/*fc#4*««eKMl 
(co^T£<*rt^£&£-T<5^ #J:lK/*fcf4* 
SIfifM i ^^^T^flpffiaSr^^i-^c t (Uo 
XffOo I¥L<I4, SS^gfiiCM 1 £i£$r^ L 
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&#J;t*/Sfcf41i»fc*tt-*-5. -Tft:b*>, 

hft^f^^n^o 
[0 0 3 1 ] 

■t-Stf, *38(Hf4TR^**«^|»fiSttfti\ 
(c DNAO^ n — — ) APCSe^l^OT/l/ 
10 -r^ptj tr— h H7-f y (£AT. A PC - a r mtlSft 

:^i^ht, y > K*^ y -->^ ( t 

wo hybrid screens) (CLONTE 
CH MATCHMAKER™ Two-Hybri 
d System) &-fro /c 0 i~ft:b^>. ^-Y h ( b a 

it) Ht, t hAPCigfl^r/^^ny e- 

hF7>fy (7;yKS4 4 6-8 8 0) ZM&tSIt 
fcG A L 4 DNA^KHy^ft^^^; K 
GBT9-APC^ffll/\ t hJKfJEJ© (human f 
^ etal brain) cDNA7^7ii - (C 1 o 
n t e c h) t:Mfkk L,XX? V-~l/yi.ti 9 gcD 
NAy^f^yy-^-fh^, L 
This3HacZ &**ALfc#«lc h7^^7x 
^v-h^U, /3 - g a 1 T y1r>f *3<fctfH I S 

[0 0 3 2 ] iSK»*l. lxio 7 i^6, loo 

o-y-CM^tl^APC-a rml:^t5/fy 
K*3- c-DNAKfr©ilSE»tDNA 
30 zs-?3L^x\z& JftSttt C^>, «r«.ftiS^J-C-fco 
fdo Wbftfcc DN A(#r^<^TSBM$c<7>E^Jf4' Mar 
a t h o n ' — ready t hlcDNA (Clon 
tech) iffll/>T3' RACE^^r^ (CI o n t 
ech) \Z£Vm%^ft 0 /7-f-7-(j:5' -CGAC 
ATCTGCGAGGGCTACGTCCGG- 3 ' & 
ffll/>fc c *fc±Et?»e>ttfc c DNAKtf-£>E*J<0 — « 
(EM*. E?i|ft20fiIf^9 7 - 2 6 9) £:/n 
-y £ It, t hyy^7^/7y- (C 1 o n t e c 

h) Co^t, v^=fari/y->- (d i g o x i g e n i 
40 n ; D I G) «K^o-^S:ffl^^>f y*f i?— V 

ayi:J:M^y- = ^lfc 0 *<50*S*. E*MS* E 

*IJ##2 0iSS##l - 8 1 ^tf2O0t-^-7 j, 
^-t"5* p-^&Ws 9Wit5APC-arml:^ 

[0033] (t$/»e?U) ±Kir«fe-e»6ixfc, E 

^J^(OE^J#-^-2 (C^-T c DNA(4^rMft^SE^J^^T 
LTi^Co f^cDNA^^irlc, ^Oi6SE?i|0»iRK: 
iot *«lfiKM10««7$/iEJI, "Tft^^ 
E«*<OEM#t i loftr ^ y S^^S 6 i 9 <DEM# 
5^ tfibnfc (H 1 A) 0 
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i <Dm^T * j mmnzm^^x, Wc^<0 d a t a b a s 

e (Genbank) C^LTBLAST (The N 
ational Centerfor Biotech 
no 1 ogy I n f orma t i on) £r ffl l ^ f@ [rJ 

&&M&¥T<otzt :5Db l y r ^ ]) —<D^-y'y r ^ ] J 

-^y^-(Olot*fcaKIAA0 4 2 4 £ 7 3 %(Ot@ 
P?]f££fB£>fc (H!2B; C) o r^#(l, Db lfg|5] (D 
b 1 homo 1 ogy ;DH) F7-f>, /Uy^^ 
h y > f@ I (Precks tr in homolog 
y ; PH) K^-Y^, Src*@fw]3 (SH3) > 
^r^^i--5^(-*S^rf^— T^>5^^ K I A A 0 4 2 4 

[0035] (iss«l»£>«m&) m^^im^m^m^ 

Ltz Q &m<D\i hlll^6ifep o 1 y (A) +RNA 
n y h Ltzy J si-? — C 1 on t e c h&J: 9 A 
^L. DIGi^lfcMKDcDNA^D-y, 5' - 
GACCACACTGCCATCGCTG-3' &£Zf 
5 > — XGT. AGTTTACCAAGGACCG — 3* 

t^^7^-y^^-v' 3 yit 0 « (efflux 

/K*MltV^: t ZmmLtz* tissue 

biot s izxzmtJrxn, hb^jm^ m%xh#te 

[0 0 3 6 ] (l7Lf*:(^ffi^) MlW5S*lt NZ 
W^^Mlt^T^/g^ 3-1 2 6 ^^ts^T"^ K 

jrCftf^ NZW!)t^^APClBi^ miAPC 
HS#te^^ *>£>£) ^T;y|ll 2 2 - 1 7 2 9 

fc 0 a p ccoN^ffim^tt-tZ)-*?*^; ? u—*r/u 

ttftn<&ft<Dj7feXMMl,tl (M i y a s h i r o e 
t al. 1 9 9 5), Jnfrl*. ttl^tl&mzm^^tc 
^cKW^^^^^tzTy ^ ^r^-^7^^tffllX77 
J^Tj-fwbyyyf-ZftvZ b\c£ <9ftML 

M4^M 1 (GST -Ml) ^(D^^Slt'l*^^^^^ r 
WbtlfctTiffrttx GS T-Ml Jw5fi^Rt£?tt*^L 

[0 0 3 7 ] (MKOM) *»flO««afiKMlt 
^m^^r^Tt^tC 3851:^:* 5KpcDNA3. 1 

( + ) (DEcoRI/NotI SteCM 1 (D c D N AS: 
Jft^&3K C O S - 7 h 7 >^ ^ ^ a V' L 

5' - ATTTATTGTAGTT 
5' — TGCGCTGAAGCAC 
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/Co fSietMl tD&^m^&ftfrtb. Ml cDNASr 
»*&A/rt:'<* ^— N ayhn- yl^<^* — % HA-^ 
n« IfeM 1 c DN Am^/ 1 :^^ HA 
y&m&T&Ajit*^* COS-7«Ch7 
^xy >- 3 >l,tz 0 ig^Lfc^ftm^fr^S? 

tffciH A^ffc&ffl^T;&3f&tt:P£U SDS-PAGEC 
Jz^tUU ft^tlriMl £U^HAfrtf$£ffl^ 
70 t 'f A 7 7' n y V o fc 0 M 1 c DNA^IMA/fc 
— (U-^3) , HA-^ yxMffil-tlM 1 c D 
NASr*&^teA/£:'<* * — (U--V6, 8) T*^Htegl 
LfcCOS-7ai&fc<tt>*7 5/ h»J/EJH (u-vi) 

fi8 5kDat*5Ci:tfJWWLfc (HI 2) 0 *fc, ffl 

ep. ±-e^) fc, •r««e«tt*His*tft^ofc Q 

20 [0038] (Ml^APC^in v i voC^it 

z&<e><DMtit) y > h^mmmm^-o^x, ±isx^t 

«Lfc*»ISKMl, *3it)?APCi:*ft5«?t^ 

^ n— -tvufftft: (Transduction L 
aboratories) S: JB ^ "C ft ffi it U SDS 
-P AGECJ; 0»ttff«£jM|g«« *tt*4rffi^T>r 
i^yyo^ h£rtTofc (0 3) . ^ — > 1 te£tJ2&y 
y H&Jllo«*»tftM 1 ttW"^ u->3*sj;T> # 4 

■?0 8t*t?*«a:»Lfc«*4r, ^-yi, 3, 5 IS* 

pep. ±T*^^) %7jk-t 0 ttMlft#n«ttBLfc 
Ml ^fiAPCRSt U< ttttjS - ^^^^ttft-C^a 
ISA P Cfetfr-CM W tfcA P Cifet-i^)^ 

tf^^S^Ml liin v i v ol£*5l,>-CfcAPC*5j; 
CFtf -^f^y|:^LTi^:i:^b^i:/j:ot 
[ 0 0 3 9] (M 1 A P C OftSf^ffl»tt^»tff) 0r 
^ HlfifMKO, APC^ K^-f ^(DMmZftotz. 
^ Ml fe^ife^ftf*: (deletion m u 

t a n t) *^*PCr>*ffiT?f^*{U. APCi:^a«c 
(yeast) ^rffl^fc2 7'D ^ Kv^^ris 
K<fc flW^fco Ml^^^c^^ft:^. TIE 

^SWft^y-f^-iffl^PCRtffots pGAD 
4 2 4C^o--y^U GAL4fSMK^-f y<h(Z) 

TACCAAGGAC- 3 ' 
TCTGGGAC - 3' 
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5' -GACCACACTGCCATCGCTGATG-3' 
5' -CCTCAGCCGAACGAAGCTGGCTG-3 
5' -CTTGCTGCTCTGCGCCTCCGC-3' 
5' -GTGAATCAGGACGAGCCCGCG-3' 
5' -GATGTTCCCGAAGATGGTACG-3' 
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o^T% RG A L 4 Sttfc y i WB#*i 2 />>f 

y Kv^^-MC&l^TH I S 3 auxotrop 

f^ffl*K»Lfc 0 B4 tc^-TJ: 5 K % S H 3 id? 

©l«(0|«i:APC«4»(ti5Sff4t5 - t ttwm L 

/Co 

[0 0 4 0] (Ml^Rho7r^"f»i L tGIS 
Ki <&ifrMWf) £fSIS6fCM l(i, Db 1 77^1»- 
(D^-Zf^y ;!i-(7)lot*fc5KIAA 0 4 2 4 ^il^ 
ffiHH4«r*"t-^« D b 1 7/ ^ ]) -lii^*GSS» 
1 OT'fcSRh o 7r S y -i:fffflt5GDP#llffi 

mm&Kx-hz>o MieiMi^ kiaao4 24 

«>, Rho7 7 ;y -i^riGlSI (small 20 
G protein;RhoA,Racl,CDC4 

2) £ (Ofi^SrH^fc. icv&mts Steffi 

ilfiSMURhoA, Ra c l^it/GST-CD 
C42£ N 0. 1 %N P- 4 0 ^r^at^E 1 A^SIj^g [5 
OmM HEPES, pH7. 0, l50mMNaC 
1, 50mM N a F , 5mM EDTA, ImMDT 
T, 50/ig/mL phenylmethylsul 
phonyl fluoride (PMSF) , 1 ^ g 

/mi n-r-<y^>, bg/mirypf^y) * 

t LTjf&ffl LfcD b 1 f±ffl^fc±-C£>R ho7f 

i^tGifist^t^^, taieiMKiRh 
[0041] (Mi^GEFsit) mmm^mM 

bOGDP/WKSrBl^^fc^lCfltffl-rS [ 3 H] GDP 
S^i^fGlfifSr, 2pmo l^i^i 
G^SfC£0. 2 ix M [ 3 H] GD P t 3 0°CT2 0 # 40 
PA, *AJB««iR (loading buffer;2 
OmM Tris-HC1 N pH8. 0 S 3 mM Mg 
Cl 2 x 1 OmM EDTAioit/lmMm^l/^ 

^iGiSW^O [ 3 H] GD PO#?gf£f£C*L#>. 
3 7 5mM MgC 1 2 ^WS^1 8mMi45J: 0 
\Z.m?L* K*>C1, f^^^^^Tkft Lfc 0 [ 3 H] GDP 
^WBtfi, SCS^^ (2 OmM T r i s - HC K p 
H8. 0, 6 mM MgCl 2 > 3. 5 mM EDTA 
*3j;t/lmM v/f^l/^-^) t£ 2 5 0\^M<O 50 



*«KGDP N GT P*5J;T>'M1 &1)UtLZ> Z tic£ *) 2 
SrT-tTotfL (06 A, B) 0 ft^lGlfiiJ 
^GT P ^^^5 /c^Cftfflt 5 G D P 
<affi;# J P*GS6fl&. 2pmol^i»tiGIfi 
W£0. 2 M M^«GDP^3 0t-e2 0M, 

(loading buffer) 4" "C-f V* 
hi, 3 7 5 mM M g C 1 2 18m 
Mbt£Z>£5lztinz.Z>zb\c£Q'&1z 0 [ 35 S] GT 
P y SCD N GD P^lf^tGIfif^ 
1 0 /i M<D [ 3 5 S] GT P y 1 £SJS?£*{£ 

t[cxv, 2 5°cx*mm^tc (07 a, 

B) 0 KRERR* J6-&»t*^H*lw*5VN-C, RJSttlm 
1 <Dfcifc\^fzW±mm'&m ( 2 0 mM T r i s -HC 
K pH8. 0 N 2 5mM MgCl 2^«t^l0 0m 
M NaCl).S:iDtt, »±Lfco L 

(BSA) fc«»ae»fc LTE^TMJELfc. 

[0 0 4 2] [3 6 iCf^-TX 0 jfiSf 6IM1 tt, 
^l^lS^tGIfilt'fc^Ra c 1 fclflsfflLT, 
Ra c 1 a*b<aGD PWJK&ffiitLfca* (0 6 A) > R 
h o AfcttW-frLfcV^-eR h o A^b^GD PWBttC 
(0 6 B) o 0 7{:^tJ:5 

JSSSGftMl Ra c l^GTP8^^i£l 
Lit (0 7 A) RhoA^GTPg^Cd^f t 

^o/c (0 7B) o *38iE<0^Si3&«M 
1«\ fi^fGIfilC^l, GEF^tt 

[0043] (Ml CO G E FSttCSt^A P C£>fts 
ffl) $ i^^IS^MllCOV^t, APC~a r 

mOff?£T£fcte#fiq£T-e, 2 0nM6O [ 3 H] GD 
P £ It/c^^^cO R a c l^f><0 [ 3 H] GDP 

SiJJgbfco APC-a rmliMU!3a»t ^ItT 
51g£#£cfc 5t-*D;tJto i8C^tcJ:3(:, M 1 co G 
DP#«HEitffifS* A PC- a rm^MCJ;^ 

$nfc c -rftJp*,, Milt APC^^t5:^:J: 
9, GD P#p«lffiit|g^ii3fi*tt-5r: 

[0044] (mi ^jwaart^aE) ^c, *3§^cD£r^ 

IfilM 1 OMl^^ai^O^t^L^ tf, Ma 
din — Darby canine kidney (M 
DCK) ±^»^10%^v/MM (FBS) £ 
t^D u 1 b e c c o ' s modified Eag 
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1 e' s medium (DMEM) 4" X'ig^ L tz a 
fWMlfc^O'MlANB (T;;K127-619) 

c DNAliCMvyp^e- ^ — ^*^^pf fLBb^)^^^ 
^■^pcDNA3. 1 ( + ) t^:/^ n — Wfcb 
fc 0 ^7^; KDNA, pMKITNeo-Myc^ 
X'WMLtzAP C-a rmli, APC (T ^ / g£4 4 6 
-8 8 0) (D^E^J^^-KtTl^DNAlr)t^S 
R a-y^^r — ^ — ^^^Th p MK I TN e o fcjf At6 

T^>(LipofectAMINE;Life Te 
c h n o 1 o g i e s f±) Srffl^Tx Sffltv- =l T 
CLfc^ot, MDCKWI6I- h7^^7x^ htfe, 
[0 0 4 5] MDCKWt y V&««±3ftifi7K 
(Phosphate Buffered Sal in 
e ; PBS) 7°a^7^ft Kiffll>T4 

t-cmrfl, @^bfc 0 isifc»jfifiMtio» 
pjk o. 2%hy h>x-i oo^^hy^rii^i 

^^7K (Tris Buffered Saline; 
TBS) t«l, T B St3@*#lfco *J!SS:3ifl 
Iblf: (permeabi 1 ize) 1 %B S A* 

3%FBS N 0. 2%hy hyX-lOOSrttfTBS 

U «^TBSX'3[e]^Lfc 0 jf£^ L 
fc— Jkttfrli, FITC (Fluorescein i 
sothiocyanate) ^f:(in-y; ^fr'tigS 
Lfc^rftStfle (C a p p e 1 *±) fcffl^T, f&tfi L 

fc 0 ^fet/ctyy/ni, j7-/^; 7 ^LSM5io 

U-f-tSSaa (Carl Zeiss LSM5 
lOLaser scanning microsco 

p e) tx\ mmLtzo 

Sequence Listing 
<110> Daiichi Pharmaceutical 



18 



10 



20 



30 



[0 0 4 6 ] ttXtt, HI 9 tZ7jk1r 0 a , b f2H 

A-^^-C««LfcMlie»S:MS^I5l-aiias 
c N dliHA-^n*8KLfcMll6)tl:Myc-^ 
n«ltAPC-a rm^^M$^:^-» 
Jfe N eliHA-^^SSUMlANB (7^7il 
2 7-619) £f§^£^/c&aj!S, fliMyc-^/t 
SLfcAPC- a r m £^ £ itfc^BS 5 0 * 
fc* a N bnffiHAffiftbffiAP CfctfrT-— fiS&feU 
c N dliKHAlS*tjnMy ctafr^Zl^feL, e tt 
ttHASft'C, f »SMycft#-C*!lIl^ b^cO^ 
fpgg"t?^i- J: 5 ^ APCISI(D^7^^-^Ml 

-^£51-, Ml ^APC^lgi^ttlffl^Offli^^ 

[0 0 4 7 ] (MiM«ft^ff«f/r) M 
1 AN B S:$£lc?5at5MD C KWJfiacSrttfi M 

[0 0 4 8] 

sl®gr-t?*>0 * t^APcte^ift^r/w^py 
tr— h*ttfc<oiie'frtt^«»w-e, gef (^r- 

^ U^-^ FSMS^- :Guanine nucleot 
ide Exchange Factor) ^Stt^r^'t" 

[e*i*] 



<120> 
<130> 
<160> 
<210> 
<211> 
<212> 
<213> 
<400> 



Colon carcinoma 
DP99-1045 



Co. , Ltd. 
suppressor gene 



related protein 



1 

619 
PRT 
human 
1 

Met Arg Pro Asp Gly Gin Gin Ala Leu Asp Ala Val Val Arg Ser Phe 

1 5 10 15 

Asp Cys His Ser Glu Ala Ala Leu Arg Gin Arg Asn Asp Val lie Tyr 

20 25 30 

Cys Ser Leu Pro Arg Thr Ala Gin Gly He Val Gin Arg Glu Asp-- Gin 

35 40 45 

Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg- Gly 

50 55 60 

Arg Asp Gly Thr Cys Thr Gly Ala Met Pro Asp Gly Ala Leu Asp Thr 
65 70 75 80 
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Ala Val Cys Ala 

Leu His Ser Ser 
100 

Gin Leu Ala lie 
115 

Glu Ala Leu Trp 
130 

Lys Ala Gly Asp 
145 

Trp Trp Gly Arg 

Val Arg Leu Arg 
180 

Leu Ala Gly Asn 
195 

Ser Lys Asp Gin 
210 



Asp Glu Val Gly Ser 
85 

Ser His His Tyr Ser 
105 

Asn Glu Leu He Ser 
120 

Asp His Val Thr Met 
135 

Val He Glu Val Met 
150 

Val Ala Asp Gly Glu 
165 

Val Asn Gin Asp Glu 
185 

Ser Gly Ala Glu Asp 
200 

Met Arg Thr Asn Val 
215 



Glu Glu Asp 
90 

His Pro Gly 

Asp Gly Ser 

Asp Asp Gin 
140 

Asp Ala Thr 
155 

Gly Trp Phe 
170 

Pro Ala Asp 

Gly Gly Ala 

lie Asn Glu 
220 



Leu Tyr Asp Asp 
95 

Gly Gly Gly Glu 
110 

Val Val Cys Ala 
125 

Glu Leu Gly Phe 

Asn Arg Glu Trp 
160 

Pro Ala Ser Phe 
175 

Asp Asp Ala Pro 
190 

Glu Ala Gin Ser 
205 

lie Leu Ser Thr 



Glu Arg Asp Tyr 
225 

Arg Gin Cys Arg 

Thr lie Phe Gly 
260 

Val Lys Ala Leu 
275 

Glu Leu Gly Ala 
290 

Ser Glu Tyr Cys 
305 

Leu Thr Lys Leu 

Leu Gin Lys Met 
340 

Val Gin Lys He 
355 

Tyr Thr His Pro 
370 



He Lys His Leu Arg Asp He Cys Glu Gly Tyr Val 
230 235 240 

Lys Arg Ala Asp Met Phe Ser Glu Glu Gin Leu Arg 
245 250 255 

Asn lie Glu Asp He Tyr Arg Cys Gin Lys Ala Phe 

265 270 
Glu Gin Arg Phe Asn Arg Glu Arg Pro His Leu Ser 

280 285 
Cys Phe Leu Glu His Gin Ala Asp Phe Gin lie Tyr 

295 300 
Asn Asn His Pro Asn Ala Cys Val Glu Leu Ser Arg 
310 315 320 

Ser Lys Tyr Val Tyr Phe Phe Glu Ala Cys Arg Leu 
325 330 335 

He Asp lie Ser Leu Asp Gly Phe Leu Leu Thr Pro 

345 350 
Cys Lys Tyr Pro Leu Gin Leu Ala Glu Leu Leu Lys 

360 365 
Gin His Arg Asp Phe Lys Asp Val Glu Ala Ala Leu 
375 380 



His Ala Met Lys Asn Val Ala Gin Leu He Asn Glu Arg Lys Arg Arg 
385 390 395 400 

Leu Glu Asn He Asp Lys He Ala Gin Trp Gin Ser Ser He Glu Asp 

405 410 415 

Trp Glu Gly Glu Asp Leu Leu Val Arg Ser Ser Glu Leu He Tyr Ser 

420 425 430 

Gly Glu Leu Thr Arg Val Thr Gin Pro Gin Ala Lys Ser Gin Gin Arg 

435 440 445 

Met Phe Phe Leu Phe Asp His Gin Leu He Tyr Cys Lys Lys Asp Leu 
450 455 460 



(12) ftm 2001-57888 

Leu Arg Arg Asp Val Leu Tyr Tyr Lys Gly Arg Leu Asp Met Asp Gly 
465 470 475 480 

Leu Glu Val Val Asp Leu Glu Asp Gly Lys Asp Arg Asp Leu His Val 

485 490 495 

Ser lie Lys Asn Ala Phe Arg Leu His Arg Gly Ala Thr Gly Asp Ser 

500 505 510 

His Leu Leu Cys Thr Arg Lys Pro Glu Gin Lys Gin Arg Trp Leu Lys 

515 520 525 

Ala Phe Ala Arg Glu Arg Glu Gin Val Gin Leu Asp Gin Glu Thr Gly 

530 535 540 

Phe Ser lie Thr Glu Leu Gin Arg Lys Gin Ala Met Leu Asn Ala Ser 
545 550 555 560 

Lys Gin Gin Val Thr Gly Lys Pro Lys Ala Val Gly Arg Pro Cys Tyr 

565 570 575 

Leu Thr Arg Gin Lys His Pro Ala Leu Pro Ser Asn Arg Pro Gin Gin 

580 585 590 

Gin Val Leu Val Leu Ala Glu Pro Arg Arg Lys Pro Ser Thr Phe Trp 

595 600 605 

His Ser lie Ser Arg Leu Ala Pro Phe Arg Lys * 

610 615 620 

<210> 2 
<211> 1860 
<212> cDNA 
<213> human 
<400> 2 

atg agg cca gat ggg cag caa get ttg gat get gtg gta agg agt ttt 48 
Met Arg Pro Asp Gly Gin Gin Ala Leu Asp Ala Val Val Arg Ser Phe 

15 10 15 

gac tgt cac tct gaa gca get etc agg cag agg aat gat gtg att tat 96 
Asp Cys His Ser Glu Ala Ala Leu Arg Gin Arg Asn Asp Val He Tyr 

20 25 30 

tgt agt tta cca agg ace get cag ggt att gtg cag agg gaa gac cag 144 
Cys Ser Leu Pro Arg Thr Ala Gin Gly He Val Gin Arg Glu Asp Gin 

35 40 45 

ctg gag gtt ctt gtg tea etc cgt gaa gtg tgg ggg egg egg agg ggc 192 
Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg Gly 

50 55 60 

aga gat ggg ace tgc act gga gee atg cct gat gga get ctg gac aca 240 
Arg Asp Gly Thr Cys Thr Gly Ala Met Pro Asp Gly Ala Leu Asp Thr 
65 70 75 80 

get gtc tgc get gac gaa gtg ggg age gag gag gac ctg tat gat gac 288 
Ala Val Cys Ala Asp Glu Val Gly Ser Glu Glu Asp Leu Tyr Asp Asp 

85 90 95 

ctg cac age tec age cac cac tac age cac cct gga ggg ggt ggg gag 336 
Leu His Ser Ser Ser His His Tyr Ser His Pro Gly Gly Gly Gly Glu 

100 105 110 

cag ctg get ate aat gag etc ate age gat ggc agt gtg gtc tgc get 384 
Gin Leu Ala He Asn Glu Leu lie Ser Asp Gly Ser Val Val Cys' Ala 

115 120 125 

gaa gca etc tgg gac cat gtc ace atg gac gac cag gag ctg ggc ttc 432 
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Glu Ala Leu Trp Asp His Val Thr Met Asp Asp Gin Glu Leu Gly Phe 

130 135 140 

aaa get ggg gac gtc ate gaa gtg atg gat gee ace aac aga gag tgg 480 

Lys Ala Gly Asp Val He Glu Val Met Asp Ala Thr Asn Arg Glu Trp 

145 150 155 160 

tgg tgg ggc egg gtc gee gat ggc gag ggc tgg ttt cca gee age ttc 528 

Trp Trp Gly Arg Val Ala Asp Gly Glu Gly Trp Phe Pro Ala Ser Phe 

165 170 175 

gtt egg ctg agg gtg aat cag gac gag ccc gcg gat gac gac gee cct 576 

Val Arg Leu Arg Val Asn Gin Asp Glu Pro Ala Asp Asp Asp Ala Pro 

180 185 190 

ctg gec ggg aac age gga gcg gag gac ggc ggg gcg gag gcg cag age 624 

Leu Ala Gly Asn Ser Gly Ala Glu Asp Gly Gly Ala Glu Ala Gin Ser 

195 200 205 

age aag gac cag atg egg ace aac gtc ate aac gag ate etc age act 672 

Ser Lys Asp Gin Met Arg Thr Asn Val lie Asn Glu He Leu Ser Thr 

210 215 220 

gag egg gac tac ate aag cac ctg cgc gac ate tgc gag ggc tac gtc 720 

Glu Arg Asp Tyr He Lys His Leu Arg Asp He Cys Glu Gly Tyr Val 
225 230 235 240 

egg cag tgc cgc aag cgc gca gac atg ttc age gag gag cag ctg cgt 768 

Arg Gin Cys Arg Lys Arg Ala Asp Met Phe Ser Glu Glu Gin Leu Arg 

245 250 255 

acc ate ttc ggg aac ate gag gac ate tac cgc tgc cag aag gee ttc 816 

Thr lie Phe Gly Asn lie Glu Asp He Tyr Arg Cys Gin Lys Ala Phe 

260 265 270 

gtg aag gee ctg gag cag agg ttc aac cgc gag cgc cca cac ctg age 864 

Val Lys Ala Leu Glu Gin Arg Phe Asn Arg Glu Arg Pro His Leu Ser 

275 280 285 

gag ctg ggt gee tgc ttc ctg gag cat caa gee gac ttc cag ate tac 912 

Glu Leu Gly Ala Cys Phe Leu Glu His Gin Ala Asp Phe Gin lie Tyr 

290 295 300 

teg gag tac tgc aat aac cac ccc aac gec tgc gtg gag etc tec egg 960 

Ser Glu Tyr Cys Asn Asn His Pro Asn Ala Cys Val Glu Leu Ser Arg 
305 310 315 320 

etc acc aag etc age aag tac gtg tac ttc ttc gag gee tgc egg ctg 1008 

Leu Thr Lys Leu Ser Lys Tyr Val Tyr Phe Phe Glu Ala Cys Arg Leu 

325 330 335 

ctg cag aag atg att gac ate tec ctg gat ggc ttc ctg ctg act ccg 1056 

Leu Gin Lys Met He Asp lie Ser Leu Asp Gly Phe Leu Leu Thr Pro 

340 345 * 350 

gtg cag aag ate tgc aag tac cct ctg cag ctg gee gag ctg etc aaa 1104 

Val Gin Lys He Cys Lys Tyr Pro Leu Gin Leu Ala Glu Leu LeU : Lys 

355 360 365 

tac acg cac ccc cag cac agg gac ttc aag gat gtt gaa gec gee ttg 1152 

Tyr Thr His Pro Gin His Arg Asp Phe Lys Asp Val Glu Ala Ala Leu 

370 375 380 

cat gee atg aag aac gtg gec cag etc ate aac gag egg aag egg aga 1200 
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His Ala Met Lys Asn Val Ala Gin Leu He Asn Glu Arg Lys Arg Arg 
385 390 395 400 

ctt gag aac ate gac aag att get cag tgg cag age tec ata gag gac 1248 

Leu Glu Asn lie Asp Lys He Ala Gin Trp Gin Ser Ser He Glu. Asp 

405 410 415 

tgg gag gga gaa gat etc ttg gtc agg age tea gaa etc ate tac teg 1296 

Trp Glu Gly Glu Asp Leu Leu Val Arg Ser Ser Glu Leu He Tyr Ser 

420 425 430 

ggg gag ctg act cga gtt aca cag cct caa gee aaa age cag cag cga 1344 

Gly Glu Leu Thr Arg Val Thr Gin Pro Gin Ala Lys Ser Gin Gin Arg 

435 440 445 

atg ttc ttt etc ttt gac cac cag etc ate tac tgt aag aag gac ctg 1392 

Met Phe Phe Leu Phe Asp His Gin Leu He Tyr Cys Lys Lys Asp Leu 

450 455 460 

etc cgc cgc gac gtg ttg tac tac aag ggc egg ctg gac atg gac ggc 1440 

Leu Arg Arg Asp Val Leu Tyr Tyr Lys Gly Arg Leu Asp Met Asp Gly 
465 470 475 480 

ctg gag gtg gtg gac ctg gag gac ggg aag gac aga gac etc cat gtg 1488 

Leu Glu Val Val Asp Leu Glu Asp Gly Lys Asp Arg Asp Leu His Val 

485 490 495 

age ate aag aac gee ttc egg ctg cac cgt ggc gee aca ggg gac age 1536 

Ser He Lys Asn Ala Phe Arg Leu His Arg Gly Ala Thr Gly Asp Ser 

500 505 510 

cac ctg ctg tgc acc agg aag ccc gag cag aag cag cgc tgg etc aag 1584 

His Leu Leu Cys Thr Arg Lys Pro Glu Gin Lys Gin Arg Trp Leu Lys 

515 520 525 

gee ttt gee agg gag agg gag cag gtg cag ctg gac cag gag aca ggc 1632 

Ala Phe Ala Arg Glu Arg Glu Gin Val Gin Leu Asp Gin Glu Thr Gly 

530 535 540 

ttc tec ate act gaa ctg cag agg aag cag gee atg ctg aat gee age 1680 

Phe Ser He Thr Glu Leu Gin Arg Lys Gin Ala Met Leu Asn Ala Ser 
545 550 555 560 

aag cag cag gtc aca ggg aag ccc aaa get gtt ggc egg ccc' tgc tac 1728 

Lys Gin Gin Val Thr Gly Lys Pro Lys Ala Val Gly Arg Pro Cys Tyr 

565 570 575 

ctg acg cgc cag aag cac cca gee ctg ccc age aac egg ccc cag cag 1776 

Leu Thr Arg Gin Lys His Pro Ala Leu Pro Ser Asn Arg Pro Gin Gin 

580 585 590 

cag gtc ctg gtg ctg gcg gag ccc agg cgc aag cca tct acc ttc tgg 1824 

Gin Val Leu Val Leu Ala Glu Pro Arg Arg Lys Pro Ser Thr Phe Trp 

595 600 605 



cac age ate age egg ctg gca ccc ttc cgc aag tga 1860 
His Ser lie Ser Arg Leu Ala Pro Phe Arg Lys * 
610 615 620 
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